Introduction
South Africa has an active Genetically Modified Organism (GMO) industry and it has been stated that South Africa's uptake of GMOs is one of the fastest in the world. 1 In 1999 approximately 250 000 hectares of farmland was planted with GM crops. This figure has increased by 100 000 hectare per year. 2 South Africa is thus fast becoming one of the leading countries in the uptake of genetically modified organisms. This technology is still relatively new and as with any new technology, it carries some level of risk. Given that the potential impacts of biotechnology are not yet fully understood, it is quite likely that in the production, development or release of a GMO it may cause injury to person, property or the environment. This necessitates the existence of a liability regime that will place some legal responsibility on the party responsible for the harm.
Legal liability regimes are now fairly common in the environmental law arena and lately it has begun to specifically include liability for damage to the environment caused by GMOs. 3 This paper examines the South African legal system to assess the way it deals with risk management and legal liability for GMO related harm to the environment and determine whether it addresses these issues in an effective and adequate manner.
Liability and risk management in the context of GMOs
GMOs are able to interact with other forms of life, reproduce, transfer their characteristics and mutate in response to environmental influences. As a result, they can impact on the environment and more particularly on biodiversity. For example, they may …place existing plants and animals, disrupt the functioning of ecosystems, reduce biological diversity, alter the composition of species, and even threaten the extinction of various species and change climate patterns.
4
There is also the additional risk of harming traditional knowledge systems reliant on indigenous biological resources. Liability regimes attempt to provide a remedy in those instances where injury or damage actually occurs.
The Cartagena Protocol on Biosafety to the Convention on Biodiversity 5 (hereafter "the Protocol") plays an important role in this regard. The Protocol regulates the …transboundary movement, transit, handling and use of living modified organisms (LMOs) 6 that may have adverse effects on the conservation and sustainable use of biological diversity, taking also into account risks to human health. The term "living modified organism" is defined as any living organism with a novel combination of genetic material obtained through biotechnology. A 3(g) Cartagena Protocol http://www.biodiv.org/biosafe/protocol.asp 15 Jun. 7
Id a 4. Except those used as human pharmaceuticals and addressed by other relevant international agreements, those in transit, and those destined for contained use.
50/261
It establishes two procedures for transboundary movements of LMOs. The so-called Advanced Informed Agreement (AIA), which requires advanced notification of the introduction of LMOs into a country of import. The Party of export must notify the Party of import about the transboundary movement of LMOs. The latter has the option of approving, prohibiting or conditionally approving the import. The AIA only applies to the …first intentional transboundary movement of LMOs for the intentional introduction into the environment of the Part of import.
8
This would apply to the environmental release of plants and seeds for example. Any plants or animal product destined for food, animal feed or processing are explicitly excluded. 9 A separate procedure applies to a Party's final decision regarding domestic use, including placing on the market of LMOs that may be subject to transboundary movement for direct use as food or feed, or for processing. When a Party makes a final decision regarding the domestic use of such an LMO, it has the obligation to inform the other parties of that decision within fifteen days through the Biosafety Clearing-House of the Protocol.
The Protocol furthermore provides for liability for damage that may arise due to the transboundary movement of GMOs. Article 27 of the Protocol states that:
The Conference of the Parties serving as the meeting of the Parties to this Protocol shall, at its first meeting, adopt a process with respect to the appropriate elaboration of international rules and procedures in the field of liability and redress for damage resulting from transboundary movements of living modified organisms, analyzing and taking due account of the ongoing processes in international law on these matters, and shall endeavour to complete this process within four years.
A detailed liability regime is currently under negotiation. 
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The Protocol essentially implements the "polluter pays" principle which aims to hold polluters responsible for environmental damage and any subsequent remediation of the environment. It can be argued that a liability regime, because of the financial responsibility that it encompasses, creates observance not only to the above principle, but additional environmental principles such as the "precautionary approach", "preventive principle" and "duty of care principle". A liability regime simultaneously promotes compliance with environmental regulatory measures and ensures that redress is provided where unlawful actions cause injury to the environment or third parties.
A further criterion that pervades regulatory frameworks for GMOs is the requirement that the introduction of this type of technology proceeds through risk assessment and risk management principles. Since risk can liberally be defined in terms of chance or uncertainty, it is clear that risk assessment and risk management are not designed to assure a total absence of harm. Rather, vis-a-vis GMOs, risk assessment and risk management are designed to optimize the benefit of environmental introductions of such products while simultaneously minimizing any detrimental consequences.
11
The Biosafety Protocol provides for risk assessments, which has to be undertaken in a "scientifically sound manner" 12 and according to international guidelines. 13 At present, the Protocol represents the minimum standard for Biosafety and GMO regulation and does not deal comprehensively with risk assessment and risk management.
Risk assessment, which is essentially a scientific process, endeavours to identify and estimate the likelihood of an adverse outcome resulting from an activity or a product. Everyone has the right -(a) to an environment that is not harmful to their health or well-being; and (b) to have the environment protected, for the benefit of present and future generations, through reasonable legislative and other measures that -(i) prevent pollution and ecological degradation (ii) promote conservation; and (iii) secure ecologically sustainable development and use of natural resources while promoting justifiable economic and social development.
Section 24 attempts to fulfil two general aims. Subsection (a) guarantees a healthy environment to everyone in general while subsection (b) mandates the state to take certain measures to realise the guarantee proclaimed in subsection (a). Implicit in subsection (b) is a positive duty on the state to protect the environment through tools such as risk management and liability regimes. Subsection (b) also affords protection against any state action that negates environmental protection or that it is any way harmful to the environment. 
The Genetically Modified Organisms Act
GMOs are principally regulated by the GMO Act, which …provide for measures to promote the responsible development, production, use and application of genetically modified organisms, and …ensure that all activities involving the use of genetically modified organisms (including importation, production, release and distribution) shall be carried out in such a way as to limit possible harmful consequences to the environment. 32 A genetically modified organism is defined as "an organism the genes or genetic material of which has been modified in a way that does not occur naturally through mating or natural recombination or both…" s 1 (xiii). 33 S 1 (xii) defines gene therapy as "a technique for delivering functional genes (to replace aberrant ones) into living cells by means of a genetically modified vector or by physical means in order to genetically alter the cell".
56/261 assessment. 34 This raises two issues for consideration: First, the provision specifically excludes the import of GMOs from the ambit of risk assessments. This is not a very satisfying approach, as it cannot be safely assumed that a GMO that has been approved outside of South Africa can be safely released into the South African environment. Section 4 of the Amendment Bill attempts to remedy this shortcoming and extends the ambit of section 5(a) to "activities in relation to genetically modified organisms" where "activity" is defined to include import and export. 35 However, the risk assessment provisions under the regulations issued in terms of the Act define "activity" as …work undertaken with regard to the development, production, use and application of genetically modified organisms.
This latter definition will need to be amended in the future to bring it in line with the Amendment Bill.
Second, section 5 is clearly not a peremptory provision and the use of the word "may"
suggest that the Council has some discretion in this regard. This has the implication that the GMO Act does not provide for mandatory EIAs or risk assessments. The Amendment Bill retains this discretion 36 and where an environmental impact assessment has been conducted, the Council has a further discretion to decide whether to consider such assessment in granting the permit. 37 The regulations issued in terms of the GMO Act, on the other hand, states that …no person shall undertake any activity involving genetically modification, unless a suitable and sufficient assessment of risks created thereby to the environment and human health has been made.
38
34 S 5(a). 35 S 1(b). 36 S 5(1)(a) provides: "the Council shall (a) where an applicant applies ….for a permit to conduct activities in respect of genetically modified organisms determine whether that applicant must, in addition to his or her submission, submit an assessment of the impact on the environment and socio-economic considerations of the activity". 37 S 5(2). 38 Reg 3(1) in R1420 in GG 20463 dated 26 November 1999.
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The regulations seem to suggest that a risk assessment is a requirement for the prescribed activities related to GMOs. However, the obligation to conduct a risk assessment exists only where the activity involves the development, use, production and application of GMOs and not where the activity involves the release of GMOs into the environment.
39
It must be noted, however, that section 17 of the Act places a duty of care on all users of GMOs. In terms of this duty, users should take all appropriate measures to avoid an adverse impact on the environment resulting from the use of GMOs. It is not clear what such measures may be, but one can certainly make the argument that these measures should include a risk assessment. It is worth noting that since the promulgation of the GMO Act no applicant has been required to undertake a full EIA under the Act.
In addition to the lack of clarity around mandatory risk assessment, the Act also lacks clarity on the criteria in terms of which such a risk assessment (whether mandatory or not) should be completed and what procedure should be followed. Neither the regulations nor the Amendment Bill attempts to resolve this matter. 40 The Department 
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have foreseen such damage and could or should have prevented the damage, but failed to take reasonable action to prevent such damage. 43 Liability has in the past been restricted to the "user", which is defined as …any natural or legal person or institution responsible for the use of genetically modified organisms and includes an end-user or consumer.
44
"Use" in this definition does not include the development, production, transport or application of GMOs and as such those involved in these activities are excluded from liability. This has the effect that it is only the end-user, such as farmers and consumers that are liable for damage to the environment. Section 17 has, however, been amended by the Amendment Bill which now extends liability to damage caused by "activities relating to genetically modified organisms". "Activity" is broadly defined and includes any activity with GMOs including importation, exportation, transit, development, production, release, distribution, contained use, storage and application. 45 Liability is furthermore broadened to not only include the environment, but also human and animal health. 46 This extension of liability is a welcome contribution in ensuring that an adequate liability regime is provided for. 
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There are a number of problems with this formulation.
First, it is unclear why screening is only required in those instances when it is already mandated by the GMO Act or the Biodiversity Act. Second, screening relates to the determination of the level of EIA to be applied. 65 The philosophy behind screening is that in order for an EIA to be undertaken efficiently and effectively, projects with trivial impacts must be excluded from the EIA process, while other projects with possible significant impacts will require a full EIA. If the GMO Act or the Biodiversity Act requires an EIA, screening is superfluous, as it has already been decided that the release of the GMOs is likely to have a significant impact on the environment. The peculiar inclusion of GMOs into the section may be part of the misguided manner in which screening is dealt with, and specifically the fact that it includes aspects of the EIA itself into the screening process. 66 Thus, the implementation of the risk adverse approach prescribed in NEMA is flawed to the extent that it does not add significantly to risk management of GMOs.
Provision for Liability
Liability for environmental damage is dealt with in section 31A of the ECA, which directs a polluter to take steps to prevent or minimise damage to the environment. Such a polluter may also be directed to rehabilitate damage, caused to the environment.
Section 31A is a general provision on liability and like the GMO Act it does not amount to a comprehensive and detailed liability regime. It does however, provide for preventive measures to minimise damage, which could include the containment of the spread of GMOS and it specifically mandates a directive to rehabilitate the environment. 
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The cornerstone of NEMA in terms of liability is the "polluter pays" principle, which is concretised in section 28 that establishes a duty of care and provides for liability where this duty is breached. 67 In addition, section 30 provides for liability for the consequences of emergency incidences of a serious nature. Section 28 provides that:
Every person who causes, has caused or may cause significant pollution or degradation of the environment must take reasonable measures to prevent such pollution or degradation from occurring, continuing or recurring, or, in so far as such harm to the environment is authorised by law or cannot reasonably be avoided or stopped, to minimise and rectify such pollution or degradation of the environment.
68
Section 28 (4) 
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iii. any part or combination of (i) and (ii) and the interrelationships among and between them; and iv. the physical, chemical, aesthetic and cultural properties and conditions of the foregoing that influence human health and wellbeing.
Degradation could thus include harm to ecosystems and more broadly to biodiversity, especially where the introduction of GMOs leads to contamination and the extinction of indigenous species. "Pollution" is defined as …any change in the environment caused by substances…, where that change has an adverse effect on human health or well-being or on the composition, resilience and productivity of natural and managed ecosystems…, or will have such an effect in future. were simply intended to refer to …a person who at some stage after the commencement of NEMA has caused pollution, but is no longer doing so.
This is an unfortunate ruling as it brings into question the value of the "polluter pays"
principle. Vast and extensive damage has been caused to the environment prior to the enactment of NEMA and this ruling may mean that many a polluter can simply walk away from any environmental degradation they have caused prior to NEMA's enactment. This may arguably be an infringement of section 24 of the Bill of Rights.
Liability in section 28 is channelled towards "every person", which is a wide concept. It is, however, furthermore elaborated on to include: "an owner of land or premises"; "a person in control of land or premises"; and …a person who has the right to use the land or premises on which or in which: a. any activity is or was performed or undertaken; or b. any other situation exists, c. which causes, has caused or is likely to cause significant pollution or degradation of the environment. 
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Any farmer, including one that does not own the land would therefore be liable. While section 28(2) refers to the specific category of those who own or are in control in land, it explicitly leaves the scope open to include other categories of defendants. 78 In practice, liability for damage caused by the release of GMOs would revert to the farmer, as it is not easy to contemplate the liability of the developer or producers of GMOs under this provision.
Subsection 7 The question is whether actors are held strictly liable. Subsection 1 indicates that anyone who causes pollution or degradation of the environment must take reasonable measures to prevent the harm from occurring, continuing or recurring. It has been argued that is not an absolute duty and is qualified by the notion of reasonableness.
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Thus, actors are not expected to prevent or remedy the effects of pollution or degradation at all costs. It has also been suggested that courts would apply the common law negligence test to establish reasonableness, namely whether harm was foreseeable and whether the defendant took the necessary steps to avoid it. 82 Thus, if somebody leases farmland on which GM crops are planted, the question would be whether that person had known that the crops were genetically modified and whether he or she had taken the measures to guard against environmental damage. 
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I disagree. In my view section 28(1) places an absolute duty on the actor to deal with degradation or pollution, whether it is preventing, ending or minimising harm that has occurred. Reasonableness in this sense only refers to the type of measures employed to prevent or discontinue the harm. In other words, the farmer that leases land with GM crops is held strictly liable for any damage, but will only be required to employ measures that are practically and realistically possible to prevent or end the damage.
Should the person fail to take care of the damage, clean-up costs can be recouped from this person. In this instance, I agree with Soltau that …in an action to recover costs incurred the authorities need not aver nor prove fault. In response, defendants may plead that they undertook reasonable measures as mandated by section 28(1) and are therefore not liable for clean-up costs or other costs incurred by the authorities.
83
In the Genkor case the court went a step further and stated that in some instances sections 28 (1) and (2) may even exclude the element of unlawfulness and impose absolute liability.
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Subsection 11 provides that …if more than one person is liable under subsection (8), the liability must be apportioned among the persons concerned according to the degree to which each was responsible for the harm to the environment resulting from their respective failures to take the measures required under subsections (1) and (4).
Apportionment takes place according to the degree to which each was responsible for the harm to the environment resulting from their failures to take the required measures set out in section 28. Kidd points out that the difficulty with this provision lies in its peremptory nature. 85 Joint and several liability allows one to claim against one actor and leave it to him or her to recover the 
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costs from the rest. Under section 28 the state must apportion liability amongst all liable actors. Kidd argues that …it would be foolish for the competent authority to spend money on remediating pollution if it were apparent that the party primarily responsible for the pollution is unable to pay its share of the costs. It would also not be wise of the competent authority to take remediating steps in a case where the various parties potentially liable under s 28 (8) were not all known.
Whilst the environmental framework regulation and in particular NEMA creates a liability regime for addressing environmental damage, certain issues remain open, such as for example the matter of financial security referred to above.
The National Environmental Management Biodiversity Act
Section 78(1) of the Biodiversity Act provides that in instances where the Minister of Environmental Affairs and Tourism has reason to believe that the release of a GMO could pose a threat to the environment or to an indigenous species, no permit for such release should be issued in terms of the GMO Act until an EIA has been conducted.
The Minister needs to convey this belief to the relevant authority issuing permits under the GMO Act before the application for a permit is decided. The Act does not set out the circumstances under which the Minister may intervene and it is inconceivable that notification of every application is required. It is therefore not clear what would in fact motivate the Minister to believe that the release of a GMO poses a threat.
To address this matter the GMO Act should provide for a requirement of notification under specified circumstances to the Minister. In order to give effect to this, the GMO Act must be amended to include such a notification requirement, together with the criteria that will determine when notification would be required.
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Conclusion
Technological advancement can undoubtedly benefit society as a whole but can also produce harmful results. The law plays an important role in ensuring that we manage and mitigate risk and remedy harm when it occurs. The law should thus balance this responsibility with the potential benefits that can be derived from technology and specifically biotechnology.
South Africa does not as yet have a satisfactory legal regime that provides for risk management and liability in the context of GMOs. The existing legal regime is fragmented, confusing, and in some respects deficient. The primary law regulating GMOs, the GMO Act, does not provide adequate tools for managing the risks associated with GMOs and deals with liability in a cursory manner. The Amendment Bill attempts to address some of these deficiencies and has broadened the scope of liability for environmental damage. It does not, however provide for a holistic liability regime that details elements such as the standard of liability and redress.
While NEMA's future EIA framework does appear to cover GMOs, it does so in a manner that is perplexing and that will not lead to comprehensive risk management.
With regard to liability, NEMA's provisions are relatively broad in scope and cover some of the more important aspects of a liability regime. NEMA was not, however, specifically drafted to cover damage resulting from GMOs or GMO related activities. As a result, it does not take into account the possible breath of claims that may arise and the resultant costs associated with clean up and restoration. The scale of the costs necessitates provision for either a financial provision mechanism or mandatory insurance. This is currently lacking and should ideally be provided for in the GMO Act.
Until the country adopts a comprehensive regulatory scheme on liability for GMO related damage, plaintiffs may find it challenging to seek redress in the courts. 
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